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ELEMENT FOR IT 

(57) Abstract: 

PROBLEM TO BE SOLVED: To record/reproduce at a 
low cost plural optical information recording media with 
a convergent optical system by revising an optical path 
of luminous flux reflected from an information recording 
surface to the optical path different from the optical 
path of the luminous flux outgoing from a light source 
and providing a means correcting spherical aberration 
between a revision means and a photodetector. 

SOLUTION: The luminous flux emitted from a first 
semiconductor laser 111 used for recording/reproducing a 
first optical disk and a second semiconductor laser 112 
used for recording/reproducing a second optical disk are 
synthesized by a dichroic prism 19 to be converged on 
the information recording surface 20 through an 
objective lens 16. The optical path of the luminous flux 
converging reflection light is revised to the optical 
path different from the outgoing optical path by a 
polarizing beam splitter 12 to be detected by a common 
photodetector 30. A ringlike prism 18 correcting the 
spherical aberration due to a difference between the 
thickness of the transparent substrates of the first, 
second optical disks, is provided in front of the 
photodetector 30. and stability in focus control is 



improved. Thus, the simple structure and the low cost 
are realized. 
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-7- 



13 

[0049] :^'mmmmx-\ii. «ie^^ 

1 8 ii*^. 1 55-91® S d 1 ^m^-t^^^ 

m \±^\^%2%y'^ :^^(D^^/mm:^nm^^. m 
2'Amms d 2x^^mcom3^wms d s^mi^-t^ 

[0 0 5 0] ::^T% r^icj t^^oXn(DMMi'X. M 

2^mw\s d2^mi&i't^^^com^. ^s^nmsd 

mSd 3^Sii-r6 5fe:^^iS7tL/ct^^^:l^oV^Tt:^"-i^ 

) t^. 6 0%'-l 0 0%OlEffl{-A6C 

^^?^Lri^6o ^f-. ^3 5>S^lFiiS d 3 ^iiigi-r^^t 

6 0%~ 1 0 0%(O8QiatcA^w,t ^t^LTl^6o 

[0 0 5 1 ] ZCOXo\Z^ :^mm<DJfmi,Z:^\^^X\1ii. ^ 
[0 0 5 2] m 2 Ttx^V ;^ ^ OIB^/S^ 

m2^^itmm^ritj:i^tii^y^rkt^^-^m 
^%'^ihx^^tt^\z.. \ -^<D%i^\^^^x\ mw<D 



(8) 10-269610 

1 0 t LTl£^;^ h^fb^ID 6 ^ ^ ^^^T't 
[0 0 5 3] ^fc. Z(D:Lotm^^^\S^U±'ci^- 
A>^>^y 5/:$' 1 2 ^3fe«^m^©3 0 ^i^PaKC^tt^C^ 

[0 0 5 4] /^^b\ :$:^^(7)?F^^T^t±. ^#lrfi S d 1 - 
S d 3 ^ffiiE^^ 1 8 (D^m\^mk 2 0 1RiJ(DJ^,tff Hi S 2 

tcis:{t7t;«is. 1 2m\<Dm^ms i 

tc^ttr^J:<. ^fz. mco^-iF m^\^. {I5fet:"— A 
^/:^ 1 2(D3fe1^ti:1^^2 O^Ili(7)mttrM/.^<tO t:!!^ 

mX\t.S2) (c5^fiJ®S d 1~S d 3T-fo^l^M^^ 

[0 0 5 5] ^fc. ;$:^SSoff^fiir-ii. mi^^imiSd 
1 '-M2 5>Si|rgiS d 2(7)^lf-t;i©^^l^ttfc;&s. Il25> 
s d 2 3 s d 3 t^^^ic^M^^ttr ^ 

m,^-^xiy^\^\ 

[0 0 5 6] -tf'. ■^m:y^mmx\±. ^tiE^^ i s 
{5^4 (a) tc^$fi5J:^t;:^2^StiMiS d 2ic>^y X 

J>^m^Wnf:L±^. (b) T'^-f J: ^tc||2 5>W'lrWfS 

d2^m^t,fz.\iL^WM(D-nxm^\^xi,^<. ^tz. 

MA (c) T'^-r<t 3 t^^c'^'^^ 

T'^g;^LTt.^V\ /^jb\ m2 5^#lfiiS d 2^7}^n 
^^AT-I^^jcbfcm-^. 0^3fe^ l*?fe^t-5>ttfc3fe:^ 

{t!i::^^||2 7fex^>^^5^)^f50SM7fe:mi7)l^aitc^^ 
-r5o m2 3t5=^^>^^:6^^0R#+3fe:^0«|fcB 

^L.v\ ^fc. 7^^i6(7)?F^^r*tl. m25>W'IrSiS d 2^ 

[0 0 5 7] ^fz. :^mm(r>mmx\iL^ w»2%f^y^^ 

X%\^m^\^-^\ 1 1 ^,^2^#<*:u-if 1 1 2 ^ 
$-^Jtf:i/55. ^2 3tT'>f >«^^^ LTCD-R<nf5i^/I¥ 

^-TJ: ^2^^»:u-if 1 1 2, -^^^^1 9^ 
UT^ U—!fl 1 l(?);^^fflV^ 



-8- 



15 

[0 0 5 8] (m2<Dmmmm) m:^. m2<DMW(D 

1^m'r5m2 5t1^m¥^3 2t^l^\^f-^\i^y^ry-:f 
[0 0 5 9] 2js:^tfe(^?f^^{c::J3V^ri:±. f^M^^:^ b 

M-r'5m2^M^^l 2 2 ^^fl'Lrv^^. 
1. 2^M^^12 1. 1 2 2li. #fc{ct"— 

-{i-^^ac#-r67tA?){c. 112 t^'-A^^^ry -y:^ i 22 

<oW-^ t 1 tm2%'f (om^^^WL<r>W^ t 2 

^2 7feT=V;^^c7)tf$RIE^rSi7!)^ibSMLHtj|S^^JE^ 
ib\ ^^fff^m 1 m 2 ^ t^tn ^Wf-^. 1 8 40 



mWiW- 10-269610 

16 

fl. t 1 ^ t 2ioJ:r/RfJlS^7t3t^^^o^^{^^m 1 <t 
m2<!:(D^(;iJ:*?^fei:^ ^!ii|X^^MjEi- 5 J: 9 (c-T 

[0 0 6 1 ] ^fz. *^ife(D?F^^(Cio{t6ffiIE^^l 8 
in. m2 5t'r >f ;^^(OtfWfaiic(Wi;!)-^SMLm2 t:'- 
J^y^r/'J 1 2 2^^Lfc3t*t;i^^C6«riiilxll m 
3 (d) #BS) 75^^i:'^^L7^^v>J: ^tcffiiE^ii:5/c*!) 

[0062] :i(DX,o\^. :^'mmmm\^'^^^x\±. ^ 

LfcJ: 9?:^ffiIE^^l 8 \^mmz^ -^LT. MjE^I^ 
1 8 1 ^%2 5/^12 2 0 

^25^T-^5. ^fc. roj: ^T^^ffliE^^l 8 1 ^^2 

:y 3^ 1 2 2 ^T^^^tH^^S 0 ^ fDr^lt-^^t 6 

tt-X=^^. 

[0 0 6 3] fjii^. :f^mmmm(o^yE^^ti.x. m 

[0 0 6 4] 

mi^mn. bMi^tzm 1 <om^(omm<Dm^mxh 

m T^T-V^^ ^ LTDVD (S0.^*^coj?$ t 1 = 
0. 6mm, 'i^>^/c^^a|gcNAl ==0. 60 (^14^2^ 
!f 1 1 1 (Df&^X = e 3 5 nm) ) ^2 
3tx>;^^ LTCD (^P>^^t^C0Ji:$ t 2 = 1 . 2 m 
m. i^i^M?:^r?|n|gcNA2 = 0. 45 (X=780nm) 

[0 0 6 5] ^1 \ZUl^Xir — ^^^-r, 

[0 0 6 6] 

[^1] 



~9- 



o o 

(10) W^^l 0-2 6 9 6 1 0 

17 18 





r 


d 

( X =635nm) 


n 

( X =635nm) 


d 

( X B780nm) 


n 

{X s780nni) 






10.382 


1.0 


10.564 


1 .0 


1 


oo 


5.0 


1.51455 


5.0 


1.51 072 


2 


oo 


2.0 


1 .0 


2.0 


1 .0 


3 


oo 


5.0 


1.51455 


5.0 


1.51072 


4 


oo 


3.0 


1.0 


3.0 


1.0 


5 


1 46.262 


1 .7 


1.5383 


1 .7 


1.5336 


6 


-13.471 


6.0 


1.0 


6.0 


1.0 


7(«$ 


oo 


2.0 


1.0 


2.0 


1.0 


B 


2.114 


2.2 


1.5383 


2.2 


1 .5336 


9 


-7.963 


1.757 


1 .0 


1.437 


1.0 


1 0 {5^' < X ^ ) 


oo 


0.6 


1.58 


1.2 


1 .55 


XO) 


oo 


0.6 


1 .56 


1.2 


1.55 


1 2 


oo 


1 .757 


1 .0 


1.437 


1.0 


1 3 


7.963 


2.2 


1 .5383 


2.2 


1.5336 


1 4 


-2.114 


2.0 


1 .0 


2.0 


1 .0 


1 5{^»J) 


oo 


6.0 


1 .0 


6.0 


1 .0 


1 6 


13.471 


1 .7 


1 .5383 


1.7 


1 .5336 


1 7 


-146.262 


3.0 


1.0 


3.0 


1.0 


1 8 


oo 


5.0 


1 .51455 


S.O 


1 .51 072 


1 9 


OO 


2,0 


1 .0 


2.0 


1.0 


2 0 


oo 


5.0 


1.51455 


5.0 


1 .51 072 


2 1 


oo 


1.0 


1 .0 


1 .0 


1.0 




CO 











[0 0 6 7 ] /^^b\ ^l^Cjo^/^T^l. ^1 . 2#^{*:i^ 

mt(Dm(D^m^. nil. ^m'r^^^M{^^—^(D%-m. 

[0 0 6 81 ^ti. ^^®Ox--^^^3tC^-ro 

[00 6 9] 

[^2] 



-10- 



19 





K=-0. 70862 


^ o IB] 


K:=-0. 97770 




A1=+0. 63761X1 0'^ 


P1=3.0 




A2 = + 0.3B6B8X1 O"^ 


P2 = 4.0 




A3=+0. 83511 XI 0"^ 


P3=5,0 




A4=-0.37296X1 0'^ 


P4 = 6.0 




A5=+0.4654BX1 0'^ 


P5 = 8.0 




A6=~0. 43124X1 0"'' 


P6 = 10.0 




K=-0.25642X1 0^^ 




At=+0.13752X1 0"'' 


PI =3.0 




A2=-0.41 110X1 0"^ 


P2=4.0 




A3=+0.21 176X10"^ 


P3=5.0 




A4=-0.13885X1 0"^ 


P4 = 6.0 




A5 = + 0. 16668X1 0"^ 


P5 = 8.0 




A6=-0. 12187X1 0'^ 


P6 = 10.0 


^ 1 3 S 


K=-0. 25642X1 O*"" 




A1=-0.13752X1 O"'' 


P1=3.0 




A2 = +0. 411 10X1 0"^ 


P2=4.0 




A3=-0.21176X1 0"' 


P3 = 5.0 




A4=+0. 13885X1 0"^ 


P4=6.0 




A5=-0. 16668X1 


P5 = 8.0 




A6 = + 0. 12187X1 0"^ 


P6 = 10.0 


gg -1 ^ as? 

SB 1 1 IBJ 


K=-0. 97770 




A1=-0. 63761X1 0""* 


P1=3.0 




A2=>-0, 36688X1 0'^ 


P2 = 4.0 




ASs-0. 83511X1 0"^ 


P3=5.0 




A4=+0.37296X1 0"^ 


P4=6.0 




A5=-0. 46548X1 0"^ 


PS^B.O 




A6=+0. 431 24X1 0"" 


P6=10,0 


mi6@ 


K=-0. 70862 



10 0 7 01 ts:i^^ . 
[0 0 7 1 ] 

[mil 

X =(H*/r)/ri+-v/l-(1-hK){H/r)*l+2L AjH^i 



[0 0 7 21 IC^OX ^Oirr^o mb. X(±^$6.:^fSl 

[0 0 7 31 %fz. ^ 3 lilffilE^^ 1 8 (D3t1*afi¥^ 3 

[0 0 7 41 
[^31 



(11) #^¥1 0-269610 

20 



•^M-^t A ^S61IS H 


A if 


1 .0 


0.0 


0.9 


0.0 


0.8 


0.0 


0.7 


0.0 


0.6 


+ 0.0213 


0.5 


+ 0.0425 


0.4 


0.0 


0.3 


0.0 


0.2 


0.0 


0.1 


0.0 


0 


0.0 



[0 0 7 51 ?^^ib\ AXti. ^VAt^i::>^^.^0 (^) 

0. 5-0. 7C0P«^{C^tt, XjUCDTiiS^7 8° 
[0 0 7 6 1 IS17 (a) (CD VD(DfS^/^^0#lC:fctt 

h<D^rWil|X^|5(l^. 15^18 (b) \±CD<Dt^^/^^ 

[0 0 7 71 K(7)^^0t]tcJ:;6<b. DVD. CD^ t> 

:7 ;^ rr. ^ $ ttfCo 

[0 0 7 8 ] 

\±. iocoft3fe3fe^^-emi^o3ttf#is^^^^fsii/ 

[1121 miE^^(omm^m^^^^7fk\^fzmxh^o 
40 w(om^m^Mx^^o 

12, 12 1, 122 (^je^ 

13 =3 y — ^ u>y: 

50 14 l/A^^m. 



-11- 



21 

1 5 2^7bT^'^z2.=r.^^ 

1 6 •^m^:^:^ 

1 7 WL^ 

18, 18 1 MjE^^ 

19 ^^^ci^:y^:/yXi. (^^#^) 

2 0 3fex^;=^^ (^ffl^lS^^m 



[mi] 




111 



(12) 1^^^1 0-2 6 9 6 1 0 

22 

2 1 mmmwi 

2 2 it^te.^® 

3 0-32 ^Itttl^^ 

1 1 1 (^i*M) 

1 1 2 ^2^i^<*U-if (^23tM) 



[1^2] 




[11171 

(a) (b) 

NA0.6 NA0.6 



J 

I 

■0.02 0 +0.02(mm) -0.02 0 +0.02(mnn) 




-12- 



(13) 



10-269610 





-13- 



